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°£ gjgg 4-siE^Aiiniyeai^ sexiii oies* av^i ge>^ 121 a-hw^s&i sittssi 41233011 Em 22s, /din sitmui 4-aiE^ 

Aimib'^ai^ SE*1I1 ^ AH of CHI AH ygA|3|fe 21 5B6f^ £ «fg°| ^gOil ttfsoj s|8[a. 1£J A|II?££S&! 2ttt88 2^1 £ j2£E 
S S0I8MI 4 2JCL 
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HO— ^^-CH-CON 
NHR 1 
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R'g ^± SEfe OfDIk ea^ll 2JD|6f^. 
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R 2 fe $± SE^ B\*^M fi£3IS SJDIof^. 

-CH 2 -S-f £ -CH 3 SE^r - C H=CH-CH 3 
H 



S 1*38 4-6!E^A|ttiiyedl^J SEMIS OlgS! 6PI Sflf6| 1£| AH»5±SS! SlttSSI JHSSeiOII a& 20IP. 

HO— CH-CON 
^ NHR 1 

C0 2 R^ 

R' 8 OfDIk S£3I1 SJOIoHl, 

R 2 ^ 4£ Eir 9fss Aj 2JDI6H2, 

1 2I0IBP. 

CH=CH~CH 3 





A||»£±S§!3II ££1*112) /dim^ait!. AilllfE^^ Ei=r AIIHHSSS Ug^ES 4-61 Ei|AI fill y^dl £11 H J§S £EX||£ E&Mtl P 
e 0-Sf©ffi!2| O^DIkJISI 0\£§\ e!gAIHE£M| fl|£! 4* MP." 0111 mO\ t OR XII 4.520,022 £ » 31 4,699,979 ^ Oil ^ 4-6|E^A| 
OfOl^ll £S*} ^EHOilA-l PAIlgfi^ffiCIOIOIEl A|g6f01 A1IS Slfil StgAISSSMI ^*=£J tflSJ £5 

?lt Jdf >i6hCM ^ = 61^ 2HA|£|CH SlfeCII. 01 gfg0ll/H Afg£J*r D|AIS£*ia^SCIOIOIEte 1011 °}&o\0\ 

&m fi« § ¥^ ^XiAI^OI 6ffe Oi£jg0| «l. 014(21 Sie#- QAI3£&!!g?eil0tS S2I^E^ XjlXol^l^l DH ° CH 

3191 £Oi£] £E3| gOIXIES Oil 8H§8t?l fl© ^E2| 3fll830l USSmfe ^ WIS 01 SIP. 
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BE. OR M 4,694,079 S, XII 3.970,651 XII 3.985.747 £ £? XII 4.160.863 S. % Xil 1.532.682 a 8 Wife 4-SIE^- 

Ainiiygeiua s^aia vemii &eu£ 22 oioii gs»^± :n^t ^f8foi e»s« ssaiej 4-8iE^ Aiciiy gai<u g^gi 
ergs ue an a »&8j» &>8aiue£mi A-iin^ai^. mine^ai £^ aheesus 4^s>£ ^aoi ^haisjoi afccii. 01 aaoii/Hfc dh¥ 
?ieej ^^3}^oi 5 ^2D sy g&4*± :n^s mssies chs ^iai e>ss ^soiiah 2!Me» S9£iw, <*ai s^aisi m§ 

§ ?I3H 1E2J SWU gtO Oie^MOl £11 OtUBf 0|2| At 8 XffllE 381 fllgJ^Oiyfe 8 XII 3 01 °4D. 

a©, 3X11 ^SltS! XII PCT/US9 7/1 2181 a(WO 98/04732) Oil 4-81 E^AI nil U3 £1611 Oil l 2! 3 £11 31 &!8A|31 Oil ± Ell ^ 8 Pi 
Of*J£*XII(acylase) s Oil AH AilS 213821 &8AI3I All H M S S S 8f«Wte ££01 ^HAI£I01 S!2U. 01 BSOIIAIfe 23121 a£l jV» AfgslOl 

of £i°^ hiss^b ysop* oh^ oigji, ye ^hie ^3 ?uh cHBg&wbGi! oiasoi aiufc ^xiisoi 

E&. S3 ^81 XII 1.240.687 SOIIfc OfOlk^l^ Ss9 4-8IE4Alfi|IM (Hill = 01101 = 2) y§A|?1 31 SHI 01 M 9521 9 

MZ*} OB Oil ttl£ ££181X1 %H 5|S AIIS 2l@g3t 0}g£l ygAl^lfe £g0l JHAIEIOI Sifeai. 01 4*801 30 LH XI 40% £ 

AH ^81 ye^lHJ ^E^l ! 0U1 AH g£2j 3 XII 3 3 8 }130l SD^ 8 XII g 01 

01 CHI S I^XIfg 3*8 8X1IS1 SHiafJI ?IB 291 31 131. 51*1*1 321 951 £fe 4-8IE^AI HI WS £161 SExJIS 0ISB2SMI 
29B AI|£>£±S&3II SI&II 24*8 S! 3^£5 eCf 2JE6UI HI £8 4 2MI 901 S ttS3 8S8WI ElBP.o 



U90I Ol^Ufl offe 31^3 31X11 

g m g o| s^o ahw£±s&! s)8S2i }H££ xiisgsi xii^ai^ *oia. 



^S2J 9£ §y 2*8 

s^0j| afdf £ WSOUH^, 8PI 2 2J AilS slHM3} 8f^l 51*1^ 32J 4-81 E^A| Q]|y ^ did ^EXIll ^ ^XHafOllAH ^1A|3I^ 2 

1 £&8H=r, o^l §1*^ 121 Aili^^S&l Sf^l2J XIIS^Sl XJISSIQ: 




C0 2 R 2 




3 




^?l ^ Oil AH . 



R 1 ^ SE^ OfOl^n SS^Il 2JDI8H2. 



R 2 Efe 3I = ^A| e^^ll 2J0|6f^ 
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•CH 2 -S-/"£ -CH 3 SEfe -CH=CH-CH 3 
H 

B 2I0IBCI. 



016} £ B9s CH^ ^ Ail 81 ^S6[2 Pgi iy Q. 

S £§21 121 /HlSS^sa 2JBB3 HI 2 Oil AfgSJb 221 A||« BBSS OR ^oj XII 3.867.380 £, XII 3.489.752 £ % All 4. 

520.022 a Oil ;hais xhs^soh cciai S0I813I WIS© 4 MCh 

be. 4-oiH^AiKiy eai<y sexii^ 4-8iE^Aittnygai£it n.n-p^^oidi^ 3femoiM2» sbaisosmi ^ 5°^. oife 

£ BSXI12J l^Xf «8I BB(BB3 S3: 4-8IEStAIBI« B£l6i B 0|S| XII2gJS)B B££ 6} 01 gOI6MI XII SB ^ °<P. 

£ B93 121 /JIB££H§! BBBS. 22J AilS BBBjU £f^' 32J 4-8IE*AIWIW BBI^J °Efll B BBB3 #S 3BB § 

OH CHI £1/8101 S1AIUEMM] XII SB ^ £!P. £f*J^ 1 0il AH OfOI kJI iir 21312^ g£B 4 MteEII. 01 ^1 AH §&3°J SiDI 

OIB AIISS^SSJTII BBSOIIAI 5>8II3E£ Afg£lb §f?2J SaDii °JOI8f^ 2E£, ^|g5|25 B BBS 5^. Of Ail i'. ISSOI/dlB. 

bji§ t eufiiaiQj, BaiBsia. ciniiyoiiB, sainiiuoiiB. Manssoii^Ai^ffiy. ehsbisieseibiu. t-¥^Ai5isy e*= 5fe^^^Ai 101 

28EID1. 01 g ^61 XHdIOil 2|§H sMI XII XB 4 t-^A|3f2b'OI 31 § dfB^SfP. EB. 3f = ^A| £s}|01lfe Dill, t-¥i ^ B 
8 BB OH^EHM, 0114 A| Oil B B8 B4AIBB OII±E1|2 t Oil B El 2 Oil B 131 B8 BBEJ2BB Oil^EllM. 2,2.2-^ai t^OHl mn\ BS B 
£BB Oil ±91 2 Ei= CUB. p-0H4AIB!B, P fill W OH 1 1 2} B8 OIMBB OII±Eil = 101 5BSDI. 01 § XIISa^3| XIB8I2 tf2S SOI SMI 

XII XI 4 Si^ p-OH^A|«!!10l U|ifS|8fP. 

&X ^gOilAH, St 8} *J 22J AIIB BBB 1.0 BBOII CHB B«.^ 32J 4-8IE4AIDIiy 3 £161 ^E*1I21 BS 1.0 LHXI 2.0SB. WBSiSMIte 1.2 
LHXI 1.5BB0IH, 3BB gOH£i= 01IB2! 1SBIE. 15^51, Afgs}B±. OfAIISUEi). 0111' 01 All Ell 01 M-CI4tf B Eil^ai8IE££ 
0IPOi& 2 Oil AH d^gj 8fU Ei=r 2g 0I&2] SE^OI ^Dl, 01 § Oil B 21 l^aiEX X§ dlBSISIQ. §1*1^ 32] 4-8IE^AI Qliy 
eai^J ^Exllir 4=^011 &S6I °J§5fE5 01P ^EX1|2J OI^'SI BEI gOHl H^6I 256^U 4=^01 gib gDHl £ 

^SfOI A1SB i2fe 2iQ. gOH2J Afg|f8 22J Ailgj filtl^l ^I^E^ 5 LH X| 30 dH(¥UI/g^). bl^^BMIb 10 LH XI 20 bH(^QI/ 

g^)0IP. 

6T3I £)18 ^1 B 2181X1 8^8 ^ EH Oil AH E SSSIU Sll AI^OI ^ J2 . ^^01 ^81 AIZIOI XI y Oil CE|£f ¥^^^0| g}f6^ S^l 

soi^cii, oi ^ g^n ^moiE %m*i UBtyp. oiafAH, s ^souah^ ^i&esmi hiiq^j ssoiiahe ^^e^oi 

XI SfH yiOl &1£IE^ W 4 21P. g CHI Afg£Jb ^2Sb 51^. S^. H^ni8^. ¥£l = ^. OI^^EI^^. Dil&^s^, 
^lS.l#^<M t p-l = eil^g^ eOl ^EDI. 01 g 01^^61 s^OI ^B mBSJSID. Af§|^ 22i AIIB 1.0 SB Oil met 01 0.2 LHXI 

2.0 SB, bfB^SMIfe 0.5 LHXI 1 .5 BBOIQ. 

g ^go| ^ g OH AH &I18E^ 0 LHXI 50t:. ^81 10 LHXI 30X:J\ & S CHI ^2£Jb A|Z)8 ^§8E, ^2J ^ ^2J Af§ 

BOH ttldf SB ^ 2i2U, CHSf 6 Ul XI 20 AI^OIS SSSm. 

e ^S2j ^ioiy ejs^iif ^b§! sesi m^ v ^ 321 4-8iE^Aiiaiygai^ ^exiii Afgai^c-ii ^§ e ^§01 ^^sah 
. ahw^^s&^i t,^xjie.' Aiini^ai^. AiimE^^ e^ auhh^^i ^^e ^ ^^e^ ^ ^p. 

01 6K S BSl BAIOilOII 21X8101 SCI BAH8t2il ^SSfllXf 8IU, 01 ^ g ^g2J B 5|g£J 0I5HM §51 ?lgj ^OIW S ^S2| g 
9l5f Oil ^AIOIIOH «[§£|fe ^8 Of L| P. 



XII 5 Oil : 2,5-P^^-HliaiEJ-l-^ t-^^AI3tfiU-(4-8IE^AIWiy)0tA||E|l0IS(attr^ 321 s}iJ^)2j M\£ 
(£.^1 1) t-^^AI?ieyOfO|E-(4-8IE^AIffl|y) OfAHMttSJ WIS 

4-8IE^A|fil|yB£ld 33.4g(0.201)g DIIBB 340m£0H 418 * MaiOili'Ofo] 41 m£(0.294M)l ^B P§, ^ 40tWX| £8A|^P. 01 OH B 
BfQHQ, gxf ^S6HXI^Qil, 01 ^EHS 1 Al^ go» H^8^P. 01 01 AH 8E1 &82£ PM eW8f01 §0H1 Xjl^ofH Oill 1 OfAjlEil 
OIM 400m£ B B 100^1 5f8f^P. 5% HCI §°-^2S pHl 3.0 LH2JS QB 0111 Of Ail EH 01 M s« « £l sj s °a otDUiSES >! 

58f^p. oich ah. vmwm <xm\n omm e^afoi Emm xnxafu ^aioh 200^1 ^fafoi 30^^ myafsp. isi 

01B8H2 3!2!£M Ai|^§! Q§ S3 258f01 ^j^2J =^ 51^1 45.8g(^e:86%)l ^^ofSP. 



H-NMR(6.DMSO-d 6 ): 1 .37(9H.s.-OC(CH 3 ) 3 ).4.94( 1 H.d,8.0Hz.-CH) ( 6.69(2H.d,8.5Hz. fflS B-H). 7. 1 6(2H.d.8.5Hz. B-H). 9.42(1 
H. br s. NH). 12.57(1H. br s. COOH) 



(EMI 2) CI 4j 6! 01 DIB 3tat|IO|eo| 
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MaiS^ZU 50g(0. 1681)3} N-SI E^AI^tjOl DIE 97g(0.842M)l EllM£f8IE£S£ 700m£0i1 gCHAI^CQ OTCflXI «a*AiacL 0| g^OII M 

£I^10I2J 240m£21 EHEcU8IE£Sa 300^1 *8 g^s ™J\Z\<SQ. 01 GH 8E3I 5TC 0|g &£81XI 8JE^ ?2I8I£P. 0\O\M. 

£ s^AIEJ * o AH m^of^ §§1 01212 Pg EUM£18IE£S£>E£ AHS8KM ^2J 332I&8 96.1g(48:90%)S 4»58ISCL 



H-NMR(6.DMSOd 6 ) : 2.88(4H.s.-CH 2 CH 2 -)] 



(B3II 3) 2,5-C!^^-nil£IE'-1-^ t-¥^A|^£y-(4-8IE^A|IHiy)0tA||EII0l£2| HI 5 

9511 1 0il AH X1I£9 t-^ = A|3fSy010lk-(4-6IE^A|fiiiy)0miM^ 10.7q(40S£I8). BJI 2011 AH XII 5 S CI ^61 01 Dig 3IS2LIIOIM 10.8 
Q(42Saig) K N.N-CIOHl'OIOIkniaiE! 0.24g(1.96Uei8)8 EH£B8IE£Se 100m*0il SB8I3 &S0IIAH 2SJ8ISQ. 5A|Z> $ 1 20m£l 
^16fOi BAH J3y& Pg, 3&Sfl8)01 EII£a8IE£E&8 X08IJ2. 0111 Of All HI 01 e I00m*l 312 * 2Slg£ g^E£ I00ntf«! 2SJ. £ 
gg£ 100^ 251 Ai|S|8f3P. 0IO1 AH, S3IS8 3tt 0IULIIS2S £ (05H! 01°»1 gfgflolSP. £3 2£8f01 e^SI 

1§^2§ = 3£I§/1 11.8g(4B:80%)8 4^8faa. 



H-NMR(6.DMSO-d 6 ): 1 .39(9H.s.-OC(CH 3 ) 3 ). 2.49(4H,s.-CH 2 CH 

2 -). 5.46(1H.d.6.4Hz. -CH). 6.73(2H.d.7.0Hz, ff-H). 7.27(2H.d.7Hz, fflfi! »-H). 7.98(1H, d,6.3Hz. NH),9.58(1 H.s.-OH) 



IR(Cm"' .KBr) : 3335.2980.1736,1518,1369,1208,1163.1090.841.650.561 



3AI0II 1 : p-CHI^AI^t^ 70-[D-2-(t-^^A|3fSyOfOIE)-2-(p-8IE^AIffliy)O1AilMOfD|E]-3~[HSSI-1-y]-3-A1IS-4-5f^^6ilO|e 

p-01I^AIS!!§! 7-0fDlk-3-[HSei-1-^]-3-Alia , -4-3^^ , 3l0|E S&S 2.0g(5.041dlM)l 0111 01 All 0101 £ 40^21 8 40^01! g6HA|3l 
H M^l 2I5H pHl 3.3011 S^StP. ^J|#8 §£1812 ¥4- f><y COUI^ES 25 S J * DAI eiimSQ. £SJ &EH2I *!AI 

Oil OfAlimUM^ 40m£l }|8H2 X1I501I01IAH XJ|2@ 4-8IS*A|Bttti3ai£! SExll 1 .93g(5.291J£!B)2l 0l±¥8tt 2mC« Pg &S0II 

AH &AH j2S!6tSP. ^e^l 33 S#?8}01 0|A||£U£H8 XOSH2 0111 OfAilEilOl^ 40m«0il gSHAj^j Pg £s1g£ g^E£ 40m**i 251. 

±S8£ 40^ 25J Aii^aisa. ^?iae ?4 ohiui^es qm agfsi?8H2 oiiee 6^011 goHAi^n 1 i^m §32 

¥1 1 A| e> m°l H&m * §38 01 318*01 01*^21 ^32ftJ8 2.88g(4*8:91%)8 4^8l»P. 



H-NMR(6.DMSO-d 6 ): 1 .37(9H,s.-OC(CH 3 ) 3 ), 1 .47{3Hx10/1 1 ,d,6.8Hz,Z 

-CH 3 ). 1.74 (3Hx1/11,d.5.7Hz.E-CH 3 ),3.74(3H.s.-OCH3).5.02~5.19(4H.m.-CO 2 CH 

2 CH-.6-H). 5. 53-5. 60(1 H.m.dlijH). 5.08-5. 72(1 H,m,7-H),6. 01 (IH.d.l 1.3Hz, biyH).6.65(2H.d.8.5Hz.S!fi! ff-H).6.91 (2H.d.8.6Hz.e0fi! 
«-H).7.19(2H.d,8.5Hz i e«a &-H).7.34(2H.d, 8.6Hz. ff-H).9.03(1H.d.8.4Hz-NH).9.34(1H.s.-OH) 



« A| Oil 2 : 73-[D-2-OmiE-2-(p-8IE^AIffliy)0|A1|eofO|E]-3-[H^ai-1-^]-3-A1l^-4-91^^^<iKAilHHS^)^ X1I£ 

p-CHI^ Ai «Ua 7p-tD-2-(t-¥^A|^sy0IDIk)-2-(p-8IE^AIIHiy)0FA1IM0l Q|£]-3-[HSej-1-g]-3-/dlS-4-^s^^eil0|e I0g(16. 

4yaii)m ^ans^oiAiiM^ 100^ oil m^owm 2ai z> ^ jz&m pg 5 lh xi iotc 1 ^xiqisah oi^hs^oheiis 200^ 1 
nxwm 01 mam oi^e^hoiieii^ 100^ ^ aii^^ ^ ^ah ss^^moi di^^j 2^11 oiiei 25^ 011 ^^ai^i 

12 Oil 11 OfAilEIIOlM 350m« Oil g6HAI2J U§S 2-0111 ^Afk Oil 01= 5.45g (32.8^£|^)1 ^16101 1 A|^ ge! Jn^81SP. ^§1 01 

J1I8IJ2 0111 01 Ail Eli 01 ^ 100^ £ AII3& Pg 2128101 All H H ^ H 30m* Oil g8HA|3|H IN-S^M AH AH 81 

8ID1 pHl 3.5-3.7^ ^^SIP. 0|CH AH 30^ Mm\2 OV S ^^§1 Pg 30M CH H2^8fJ2 3^11 OUfafSP. 0IO1AH a^AI2J 

1 5ntf £ Ai|£j6H} £!g >j58!01 Dl^^£1 =^SH,^ 5.41 g(^#:81 %)1 4^8fSP. 

H-NMR(8.O2O+Na 2 CO 3 ):1.73(3Hx10/11,d.6.5Hz,2-CH 3 ).1.87(3Hx1/11,d,6.0Hz. 

E-CH 3 ). 3. 27-3. 60(2H,m,2-H), 5. 13-5. 18(1 H.d,4.5Hz,6-H), 5.22(1 H.s.CHCO), 5. 53-6.03(1 H.m. blU H), 5. 73(1 H.d.4.5Hz.7-H).6.01 (1 H, 
d.11Hz.d|yH).6.98(2H,d,9.0Hz,e!!£] »- HJ.7.41 (2H.d.8.8Hz.S!S! ff-H) f 9.53 (1H.d,8.4Hz. -NH) 



^92j 

S ^S2J 32J 4-8|E^AIffliy^£l6l ^EXIll 0|g^ AHl^^S&J^I SJ&g °J XIIS^SOII Ca^S. Sf^^ 1 °J AilWS^S&J fil^ll 

^^E ^ H^m^ Ail 5^ 4^ 2iP. 

(57) S^2| 
1. 

8PI 221 AHH 81^1 32| 4-61 E^AI fill y^ £1^1 ^Exlll ^ £ AH 81011 AH «>gA|9lfe 38 5&6ffe, 81^1 12J Ail 
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H0 \ = y CH " C0Nh S 

NHR 1 0 J-N^ J 



C0 2 R 2 




C0 2 FT 



fflS|^ 3 



NH 

R 1 0 

&D\ ^ Oil AH, 

R > o ^ 5fe OfDIk SsJIM 2|0|6^, 
R 2 = ^± SEfe 5>| = ^A| SSUIS 2101812. 




-CH 2 -S^/> -CH 3 Hl^r ^ C H=CH-CH 3 



N 
H 



1 2IDI&Q. 



3^8 2. 

HI I SOII 910\M, 

s\^±\ 22J /dig! SlftS 1.0 93011 CHSfOI SfSf^l 321 4-6IE^A|iHiy ^ai£J ^SExllM 1.0 LH XI 2.0&if2£ Afgm^ 51 ^S2S 5^ 3 

tH 

3. 

HI 2 &0II SiOUH, 

5|S|ai 32] 4-aiE^Aiffliy^BIAi ffEXIIS 2\^^ 22j Ail£j s}^E 1.0 S if Oil CH6f01 1.2 LHXI 1.58SS5 Mgofir 51 ^§25 5ffe & 

tH 
«=* . 

4. 

Xil 1 SOU SJOiAf. 
5. 

HI 4 ST Oil 2JCH/H. 

&ji doi oi^¥E|s^o t >jg igog ai^ gjs. 
s^sr 6. 

XII 1 S. M 4 8 SEfe XII 5 » Oil SiCHAH, 



£31 #g sjsjai 2 oj Ai |g 1.0 & IF Oil CH6f01 0.2 LHXI 2.0 A*S*Nfc 51 *S2£ of^ 
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7. 

sj\ ^1 sisi^ 2°i aus ami i.o 3§roii ch&kh 0.5 mxi 1.5 Ajgsi^ 2g ^§°? »b. 

XII 1 S01I SiOUH. 

ygl 0 LUI 50rOIIA-j ^S6^ SB «S2£ 8I£t gjgl. 
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